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Indian Standard 

SPECIFICATION FOR 

COLD-DRAWN HIGH PRESSURE FLUID 

POWER CYLINDER TUBES 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 

Institution on 21 May 1979^ after the draft finalized by the Steel 

Tubes, Pipes and Fittings Sectional Committee had been approved by 
the Structural and Metals Division CounciK 

0,2 In fluid power system, power is transmuted and controlled through 
a fluid ( liquid or gas ) under pressure within an enclosed circuit. One 
component of such system is the fluid power cyJinder. 

Oi3 In preparing this standard assistance has been derived from the 
folJowing: 

ISO/DIS 4394 Fluid power systems and components — cylinder 
barrels — Requirements for steel tubes with specially finished 
bores. International Organization for Standardization. 

BS : 5242 : Part I : 1975 Specification for tubes for fluid power 
cylinder barrels : Part I Steel tubes with specially finished bores. 
British Standards Institution, London. 

0#4 For the purpose of deciding whether a particular requirement of 
this standard is complied with, ihe finalvalue^ observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in 
accordance with IS : 2-1960*, The number of significant places retained 
in the rounded off value should be the same as that of the specified 
value in this standard- 



1. SCOPE 

1.1 This standard covers the requirements of the following types of 
cold-drawn high pressure fluid power cylmder tubes ( including 
applications like shock absorbers^ pneumatic and hydraulic cylinders, 
etc ): 

a) Cold-drawn eJectric resistance welded ( CEW ), and 

b) Gold-drawn seamless tubes [ CDS ). 

1.2 This standard doe* not include tube5 with specially machined bores. 

•Rules for rounding off numerical valuea ( revised ]. 

3 
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SECTION 1 GENERAL REQUIREMENTS 

2. SUPPLY OF MATERIAL 

2.1 General recjuirements relating to the supply of material shaU be afl 
laid down in IS 13J7-19G7*. 

3. WORKMANSHIP 

3,1 The tubes shall be well finishcdj clean and free from harmful defects. 
The ends of the uibf^s shall be cut square and free fronri burrs, 

3-2 Cy]lni]er bore shall be absolutely free from pits, 5cratclies, sliver 
lines, fin marks or any other surface irregularities which may effect the 
functioning However imperfections in scores and pits shall be per- 
missible to the extent permitted in lO.l, 

4. STRAIGHTNESS 

4,1 Tube? shall not depart from a strajghtness by more than Class A 
( I in 1000 ) and Class B ( !'5 in 1000 ) of any measured length at the 
centre of the lengih. The class of tolerance shall be as agreed to 
between the purchaser and the manufacturer. 

5. MECHANICAL TESTING 

5.1 The manufacturer shalJ be responsibJe for making mechanical tests 
to ensure that the material and tubes comply with the requirements of 
this Indian Standard If desired by the purchaser^ the manufacturer 
shall supply a certificate stating that the tubes comply wiih the specific 
requuements. Where the purchaser desires to witness the tests, this 
sba\] be stated jd the enquiry or order. Where the purchaser requjres 
tests specifically related to his particular order, the tests, shall be the 
subject of agreement between the purchaser and the manufacturer. 

6. TESTING PROCEDURE 

6.1 Tensile Test — Test pieces shall be taken from the ends of selected 
tubes and tested m accordance with IS ; 1894-19721- 

7. RETESTS 

?•! If a tube selected for the test fails in any one or more of the tests 
specified, two further tests of the same kind shall be made from the same 
or other tube at the manufacturer's discretion. 



•General requirements for the Supply oT metallurgical materials {first nvision }- 
IMcthod for tensile [ci^ung of slccl tubes { firU rcfjiuon ), 
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7.2 If the repeat tests are satisfactory the tubes shall be accepted 
provided that in all respects they comply with the requirements of this 
standard. 

8. NUMBER OF MECHANICAL TESTS 

84 Where the purchaser requires tests specifically related to his order, 
the number of tests shall be at the rate of One set of tests per 1000 metres 
for CDS tubes and 500 metres for GEW tubes or part thereof 

9- TOLERANCE ON LENGTH 

9A Tolerances on tubes ordered to cut lengths^ when specified, shall 
meet the following requirements* 

Length Tolerance 

Over 
mm 


2 000 
5000 

These tolerances include tlie possible out of squareness of the ends 
of the tubes 

10. BORE SURFACE 

lO.l Tubes with a drawn bore surface finish may exhibit surface 

ifnperfections subject to the foJJowing limits; 

Outside Thickness PermissxbU Depth of 

Dxdmiter Range Imperfection 



to 




mm 


mm 


2000 


-0 + 3 


5000 


-0+5 


— 


~0 + 10 



Over 



mm 



63 

112 

130 
200 



Up to and 
Including 


Over 




Up to and 
Including 


Score 


mm 


mm 






mm 


fim 


63 


r- 

-(26 
(6'3 






2-6 
6-3 


25 
25 
25 


112 


i 3-2 
1^4-5 






3-2 
4-5 


40 
40 
50 


130 
200 




All 

All 
All 






50 

80 

100 



Pits 



40 
50 
65 

65 

75 

100 

100 
150 
200 
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IL SURFACE PROTECTION 

ILl The tubes shall be light oiled inside and outside to avoid rusting 
during transit and storage 

12. PACKING 

12.1 The special requirements for packing shall be agreed to between 
the supplier and the purchaser. Otherwise the supplier's normal practice 
shall be adopted. 

13. METHOD OF ORDERrNG 

13.1 While ordering the material, the purchaser shall furnish the 
information as given in Appendix A. 

14. MARKING 

14.1 Each tube may also be marked with the ISI CertificatLon Mark. 

NoTB — The use of iht ISI Ortificatjon Mark is govcrDcd by the provuiona of 
the Indian Standards Instituuon ( CcrnficauoQ Marks ) Act and the Rules and 
RcgulaiioDS made thereunder The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirement! oT that iiandard under a well-defined system of inspection^ testing and 
quality control which \s devised and supervised by ISI and operated by the 
producer, ISI marked products are also continuously checked by ISI for conformity 
to that standard aa a further safeguard. Details of conditions under which a licence 
for the use of the ISI Certihcacion Mark may be granted to manufacturers or 
processors, may be obtamed from the Indian Standards lastitution. 



SECTION 2 SPECIFIC REQUIREMENTS FOR 
COLD-DRAWN ELECTRIC RESISTANCE WELDED TUBES 

15. SCOP£ 

15.1 This section provides for the cold-drawn electric resistance welded 
tubes and covers the following grades: 

GEW — 1 
GEW- 2 

The tubes shall comply in all respects with the requirements specified 
in Section I and with the relevant requirements of this section, and shall 
be subjected to both the chemical analysis and mechanical tests, unless it 
is stated on the order that only the chemical analysis or the mechanical 
tests are required. 
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16< CHEMICAL COMPOSITION 

16.1 Sulphur and phosphorus shall not exceed 05 percent maximum 
each. 

16.1,1 If the tubes are to be subjected to a subsequent welding 
operation, the steel analysis for all grades shafl conform to the following 
requirements: 

a) the carbon content shall not exceed 25 percent; 

b) the carbon equivalent ( CE ), as defined by the formula: 

rjp = pe t r -U Percent Mn Percent Ni + Percent Gu 

6 15 

Percent Cr + Percent Mo + Percent V 
+ 5 

shall be ^ 0'50 

17. DIMENSIONS AND TOLERANCES 

17.1 Dimensions — Dimensions shall be as agreed to between the 
purchaser and ihe manufacturer 

17.2 The tolerance on tubes shall be as under: 

a) Tolerance on Mean Inside Diameter and Outside Diameter — No tube 
shall have a mean inside and outside diameter that departs 
from ihe specified values by more than +0 10 mm lor tubes up 
to and including 40 mm diameter with the addition, for larger 
tube^, oi ±0 025 mm for each 15 inm or parr thereof over 
40 mm diameter. 

b) OWi'/y — Should not exceed 080 mm anywhere along the length 
of every tube, 

18. MECHANICAL PROPERTIES 

18.1 The mechanical properties obtained from test pieces selected and 
prepared as specified in Section 1 shall be within the limits specified in 
Table I. 

19. CRUSHING TEST 

19.1 The test piece shall be crushed endwise until its height is reduced, 
without cracking, splitting or opening at the weld^ by at least the specified 
percentage of the original height. The height of the test piece shall 
be about 1^ times the outside diameter of the tube and the ends be 
cut square to the axis of the tube. The percentage reduction in height 
shall not be less than 25 percent. 
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TABLE 1 


MECHANICAL PROPERTIES OF CEW TUBES 






( Clause 18 \ ) 






IS Referksce Ultimate Tensile Yfeld Strksh 
Number Strkbs, MPa or 2 Pnooy 

STnsas, MPa 


Elonoatiok 
Percknt on 


BHN 
ValtJe 




Min Min 


Mtn 


Afifl 


CEW — 1 


430 33f) 


G 


120 


Cl'.W — 2 


:»40 4^0 


5 


155 



NoTR 1 — 2 percent proof sircs«i shall be obtained, if ihc yield sire&s i? difficult 
to obtain 
NoTK 2 — A \$ the area of cross section at gauge length, 

NoTi? 3 — UTS and YS arc matidatory^ but BHN values are given for 
in forma tjon on]y 

1 MPa = 1 N/mm' -= 0M020 kg/ mm' 

SECTION 3 SPECIFIC REQUIREMENT FOR 
COLD'DRAWN SEAMLESS STEEL TUBES 

20« SCOPE 

20*1 This section provides for the cold^drawn seamless steel tubes and 
covers the following grades: 

CDS - I 
CDS ~ 2 
CDS- 3 

The tubes shall comply in all respects with the requirements specified 
in Section 1 and with the relevant requirements of this sectioni and shall 
be subjected to both the chemical analysis and mechanical tests, unless 
it is stated on the order that only the chemical analysis or the mechanical 
tests are required. 

21. CHEMICAL COMPOSITION 

21.1 The ladle analysis shall conform to the folJovi^ing limits: 
IS 



Rfference 

Mo, 


C 

Percent 


Mn 

Percent 


Si 

Percent 


S 
Percent 


P 
Percent 




Mm 


_-^. 


n 

Max 


Min 


_>^^ 


H 

Max 


Max 


Max 


Max 


CDS- 1 


— 




0-20 


— 




— 


— 


0-050 


0-050 


CDS -2 


010 




0-30 


0-40 




] 20 


0-35 


0-050 


0-050 


CDS -3 


0-30 




0-50 


0-40 




1-20 


0-35 


050 


0-050 



8 
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21.1.1 Where the tabes are subjected to subsequent weldjng^ 
chemical composition shall be subject to agreement between the manu- 
facturer and the purchaser 

22, DIMENSIONS AND TOLERANCES 

22-1 Preferred Sizes— Preferred sizes for high pressure fluid power 
cylinder barrels for cold finished steel tubes shall be as given in 
Appendix B. 

22.2 The tolerance on tubes shall be as under* 

a) Tolerance on Mean Outside Diameter — No tube shall have a mean 
outside diameter that departs from the specified values by more 
than i O'lO mm for tubes up to and including 40 mm diameter 
with the additioQj for larger tubes, of ±0 025 mm for each 
15 mm or part thereof over 40 mm diameter. 

b) Ecrentnciiy — Shall be restricted so that the minimum thickness 
'a' min anywhere along the tube does not fail more than 
10 percent below the mmamum meati thickness implied by the 
diametral tolerances' 

that IS ' a Min ?- 0*9 X ^ 

where 

D = outer diameter, and 
d " mterna! diametcr. 

23- MECHANICAL PROPERTIES 

23.1 The mechanical properties obtained from test pieces selected and 
prepared as specified in bection 1 shall be within the limits specified in 
Table 2- 



TABLE 2 MECHANICAL PROPERTIES 


OF 


CDS TUBES 




IS RFrFHFNCEl 


Ultimate Teksilb 
MPa 


YibLt> Stkkss 

on 2 Pi-KCtNr 

Pjiooi Sruj ss, 

MPa 




Elonqation 

PCilCENT 
ON T 651/ /T 


BHN 
Value 




Mia 


Min 




Mtn 


Mm 


CDS- 1 
CDS — 2 

CDS- 3 


430 
G50 


350 
5+0 




6 
5 
4 


120 
155 
190 



Note 1 — 2 percent proof siress shall be obtained, if the ykeJd siress is 
difficult to obtain. 

Note 2 — i4 is the area, of cross section at gauge Jength, 

Note 3 — UTS and YS are maniatory, bjt BHN values ^re gjvcn for mfonna- 
tion only. 
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24. HYDRAULIC TEST 

24*1 When required by the purchaser, each tube shall be tested, at the 
manufacturer's works and shall withstand a hydraulic pressure of 15 
times the design pressure subject to a rninimum of 7 N/mm^ but not 
greater than the pressure calculated by the following formula: 

where 

P = test pressure, 

J = stress which shall be taken as 40 percent of the minimum 
tensile strength at room temperature, 

t = thickness of the tube in mm, and 

D = outside diameter of the tube in mm. 

The pressure shall be maintained in each ttjbe for at Jeast 3 seconds 
and there shall be no sign of leakage during the test. 



APPENDIX A 

{Clause 13.1 ) 

RECOMMENDED METHOD OF ORDERING 

A-1. The purchaser should specify the following in his enquiry and 
order: 

a) The method of manufacture ^ that is, seamless or welded. 

b) The number of this Indian Standard, IS : 9158-1979. 

c) If the tubes are to be subjected to a welding operation. 

d) The grade of material as per 15.1 and 20.1. 

e) The bore of tube. 

f ) The random length required. 

g) Any special requirements for protection or packing. 
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1 239 { Part IF )- 1 969 Mild scee( tubes, cubulars and other wrought stc^l Sttings: Part II 
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INTERNATIONAL SYSTEM OF UNITS ( 5L UNITS ) 

UiUt* 



QUAiTTTTT 


UwrT 


Symbol 




Length 


metre 


m 




Maa» 


kilogram 


^8 




Time 


ffecoad 


1 




EIrctDc currcnl 


impcrc 


A 




Thrrniodyfiamic 


kHvin 


K 




icmprraturt 








Luminous inicnaity 


r»ndeU 


cd 




Amount o( subsUncr 


cno^f 


mol 




Sopplemencarr Voits 








Qfatvttty 


Unit 


Syubol 




Plane ang!f 


radi^D 


rad 




Solid angle 


icrradian 


»r 




Derived Ual» 








QriKTiTT 


Unit 


Sthbol 


DKFINinON 


forct 


ncwtOD 


N 


I N =- 1 kg.m/s' 


Eacrgv 


joule 


J 


1 J « 1 N.m 


Power 


WdtC 


W 


1 W » 1 J/i 


Flux 


wf brr 


Wb 


1 Wb = I V.I 


Flui dcDiity 


tcjla 


T 


1 T = 1 Wb/tn" 


Frequency 


hertz 


Ha 


1 Hz .:= f C/S (i-*) 


Klcctnc conductance 


lie in em 


8 


) S « 1 /\/V 


Electromotive force 


volt 


V 


1 V = 1 W^A 
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INDIAN STANDARDS INSTITUTION 

Vianak Bhavan, 9 Bahadur Shah Zafar Maffl, NEW DELHI 710002 



Telephones : 26 60 21, 27 01 31 

fieg/anaf Offices '• 

Western : Novelty Chambers, Gram ftoad 
Eattarn : 5 Chowrinahea Approach 
Southern ; C 1 T Campus, Advar 

Brtncn Officai : 

'Puahpak'. Nurmohamad Shaikh Marg, Khanpur 

T' Block, Unity B)dg, Narssimheraja Square 

Gangotn Complex. Bhadbhads Road. T T Nagar 

22E Kalpana Ares 

Ahimaa Bldg, SCO 82-83. Sector 17C 

6-8-56/57 L. N. Gupt* M«rg 

D-277 Todarrnal Marg, Bantpark 

1 1 7/4 1 S B Sarvodaya Nagar 

Patliputra Industrial Estate 

HantBX Bldg ( 2nd Floor ), Rly Station Road 



Telegrama : Manakaanstha 

Telephone 

BOMBAY 4000Q7 37 97 Z8 

CALCUTTA 700072 23-08 02 

MADRAS S00020 41 24 42 

AH MAOaBaD 380001 2 03 91 

BANGALORE 660002 2 76 49 

BHOPAL 462003 6 27 16 

6HUBANESHWAR 751014 5 36 27 
CHANDIGARH 160017 2 83 20 
HYDERABAD 500001 22 10 83 
JAIPUR 302006 6 98 32 

KAN PUR 208005 8 12 72 

PATNA 800013 6 28 08 

TRIVAMDRUM 695001 . 32 27 

t 
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